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Field of Invention 

5 

The present invention relates generally to discounted printing. More particularly, but 
not exclusively, the invention relates to a system for providing a discount service for 
consumer printing, and to a method of providing a discount service for consume 
printing. 

10 

Description of Prior Art 

International Patrat Application Publication Number WO-Al -01/02948 discloses 
allowing a print^'s or a user's account to accumulate a credit balance and for all or a 
1 S portion of this balance to be presented to the corresponding user or users as a 
collection of points. If the printer account has a credit balance, then the 
corresponding pouits may be redeemed by the user or users for particular products or 
services. 

20 Ihtemational Patmt Application Publication Number WO-Al -01/02946 discloses a 
printer module having an account that contains data indicative of the usag^ of the 
printer. The account is debited with amortized C25)ital costs and running costs of the 
printer and credited with fees eamed via the printer. Any credit balance can be 
Redeemed. . 

25 

International Patent Application Publication Number WOAl -00/76204, assigned to 
Hewlett-Packard Company, discloses a document delivery system for automatically 
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printing a document on a printing device. When a print schedule indicates that a 
document should be printed, the document is automatically transmitted to the printing 
device. A user profile is stored that contains information about a recipient of the 
document. The user profile can be used to select advertising to be included in the 
5 document. A product can be subsidized for a user, based on the information 

contained in the user profile. For, example, if a user profile indicates that a user has 
printed a number of preferred documents, a product such as an ink consumable can be 
sent to the user. 

10 US 5,477,264 discloses a digital electronic camera for c^turing and staring images in 
a removable storage device, which is also preloaded with enhancement files for 
effecting operation of the system. The camera is controlled by a programmable 
processor which is capable of receiving the enhancemaitfiles. The files contain 
software for i:5>dating the operating code of the cameni, for modify^ 

15 images in selected ways, for modifying the camera in special situations, or for 
communicating non-captured image-like data to the camera. 

None of the prior art noted above fiicilitates associating use of a removable storage 
medium or image capture device with a discount for consumer printing. 

20 

f^nminarv of the Invention 

In accordance with the invention, there is provided a system for providing a discount 
service for consumer printing of digital images stored using an authorised device, the 
25 system comprising recognition ^aratus operable to recognise identification data 
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originating from the authorised device, so as to identify at least one digital image 
stored using the device. 



In accordance with a further aspect of the invention, there is provided a method of 
5 providing a discount service for consumer printing of digital images, comprising 
using identification data originating from a device that is authorised by a provider of 
the device for enabling discounted consumer printing, so as to identify at least one 
digital image stored using the device. 

10 In accordance with a still further aspect of the invention, there is provided a method of 
discounting printing consumables, comprising: 

a) providing a removable storage medium or image capture device operable to 
CTable discounted printing by a consumer of digital images stored or captured 
thereon; 

IS b) identifying printiag by the consume of at least one of said digital images; and 
c) providing a printing consumable to the consumer at a discount 

In accordance with a still further aspect pf the invention, there is provided a method 
wherein a discounted consumer printing service provider provides a discount printing 
20 SCTvice for consimiers of digital images stored using an authorised device, the service 
including the provision of information enabling a printing consumables provider to 
provide to respective said consumers printing consumables at a discount related to an 
estimated cost of printing by the respective consumers, for thereby encouraging the 
consumers to print the digital images. 

25 
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In accordance with a still further aspect of the invention, there is provided a method 
wherein a printing consvanables provider provides for a provider cf .-emovable storage 
devices and/or image «?)tuie devices a discount printing service in which the printing 
consumables provider provides printing consumables to consumers thereof at a 
5 discount related to estimated costs of printing by the respective consumers of digital 
images stored using respective said devices, whereby the consumers are encouraged 
to print the digital images. 

Preferably, the printing consumables are provided to the consvuner at a discount 
10 substantially proportional to, and less than or substantially equal to, the estimated 

printing costs. This fedlitates overcoming ofa potential problon whereby consumers 
would otherwise be encouraged to print merely to obtain unrelated, and possibly 
excessive, benefits in coimection with the printing. 

15 In accordance with a still further aspect of ftie invaition. Ihere is provided a capture 
device or rranovable storage device for use in storing digital images, operable to 
provide identification data for use in a system or a method as described above. 

In accordance with a still fluiher aspect of the invention, there is provided an image 
20 ctptme device for storing captimsd images on removable storage, the image capture 
device being operable to generate tamper-resistant identifying information for storing 
on the removable storage as an integral part of tiie or each stored image, for use in a 
system as described above. 
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In accordance with a still furth^ aspect of the invention, there is provided an image 
capture device for use with removable storage, the c^ture device being operable to 
process and store respective data signatures of digital images captured thereby, for use 
in a system or a method as described above, for identbgdng digital images c£q}tured 
5 and stored using the device. 

In accordance with a still further aspect of the invention, there is inrovided printing 
^paratus operable to detect identification data originating from an authorised device, 
for use in a system or a method as described above. 

10 

In accordance with a still further aspect of the invention^ there is provided means for 
discounting printing by a consumer of digital images, conoprising means for u^ng 
identification data, originating firom a device that is authorised by a provider of the 
device for enabling discounted consumer printing, so as to identify at least one digital 
15 image stored using the device. 

In accordance with a still further aspect of the invention, there is provided a method 
comprising providing a removable storage device in association with a discounted 
consumer printing service, whereby the consumer is able to obtain a discotmt for 
20 printing digital images which are captured by an image capture device onto the 
storage device. 

In accordance with a still further aspect of the invention, there is provided a method 
comprising providing an image C£q)ture device in association with a discounted 
25 consumer printing service, whereby tiie consumer is able to obtain a discount for 
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printing digital images which are captured by the image capture device onto storage 
apparatus connected with the device. 

The invention, in at least one of its aspects, facilitaltes associating use of a removable 
5 storage medium or image capture device with a discounted consumer printing service, 
for stimulating consumer interest m the medium or device, and/or encouragmg 
consumer printing of images, and/or encoioaging sourcing of printing consumables 
from a provider of the discounted printing consumables. 

10 Thiis, a printing consumables provider can benefit because of a tendency to morease 
consumerprintmg volume and increase the requirement for printing consumables, and 
because aprintingrelated discount is likelyto attract consumers to that pro^^ A 
discounted printing service may be effected directly by a printing consumables 
provider or, alternatively, an independent discoxmted printing services provider can 

15 benefit by charging, for example a provider of an image c^ture device or removable* 
storage device, for the service. 

Description of the Drawings 

20 la order that the invention may be well understood, various embodiments thereof will 
now be described, by way of example only, with reference to the accompanying 
drawings, in which: 
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Figure 1 is a schematic diagram illustrating parties to a system for providing a 
discount to a consumer for printing digital images stored using an aufliorised device, 
and one possible means of interconnecting the parties across a network; 

5 Figure 2 is a schematic diagram illustrating a method of providing the discount using 
an authorised removable storage device; 

Figure 3 is a schematic diagram illustrating a method of providing the discount using 
an authorised image capture device; and 

10 

Figure 4 is a schematic diagram illustrating use of the authorised image capture device 
with rewritable storage. 

Detailed Description of the Embodiments 

15 

Figure 1 shows schematically four parties 1 to 4. One of the parties is a provider 1 of 
devices for use in storing digital images, at least some of which are operable to 
provide identification data for use in a discount service for consumer printing as 
described below. The device provider 1 is, for exaniple, a manufacturer and/or seller 
20 of devices. 

Another of the parties is a consumer 2 having an interest in using a device, provided 
by the device provider 1, for printing images digitally captured and/or stored using the 
device. The consumer 2 is generally a private consumer who wishes to print material 
25 locally on a home printing apparatus 9, whereby the consumer 2 is responsible for 
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costs associated with the printing process. However, the embodiments may also be 
rdevant to business consumers for printing on business premises. 



Still another of the parties is a provider 3 of printing consumables, for example a 
5 manufacturer and/or seller ofat least one type of printing consumable. The other 
party is a discounted consumer printing service provider 4 which provides a 
discounted consumer printing service for aiabling the olherparties 1, 2, 3 to 
implement various aspects of a discounted printing process described in further detail 
bdow. Hie discounted consumer printing service provider 4 is shown as a separate 
10 mtity, but the.fimctions of the discounted consumer printing service provider 4 may 
alternatively be carried out by the printing consumables provider 3. 

Hie devices provided by the device provider 1 are, for example, a removable storage 
device such as a write-once removable storage device 5 or a rewritable removable 

15 storage device 6, aid/or an image c^ture device such as an electronic digital camera 
7. The term removable in this coraiection implies that the storage device 5, 6 is 
insertable into and removable from an image capture device, which may be of known 
type, during normal consumer use. The storage devices 5, 6 of the embodiment are 
memory cards. The image capture device 7 is adapted to store images c^tuied 

20 flierdjy to storage ^aratus which may be of known type. For exanqjle, tiie storage 
apparatus may take the form of a rewritable memory card 9 (Figure 4) insertable into 
and removable fiom tiie camera 7, rewritable storage a^aratus 8 non-removable 
fiom the camera 7 during normal consumer use, and/or a remote storage device such 
as a PC or a remote storage server. 



25 
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The devices 5, 6, 7 are operable to provide ideatification data recognisable by a 
discounted consumer printing system described in further detail below, to enable the 
system to recognise an authorised device. The identification data may be directly 
provided to the system from an authorised device or may be embedded by an 
5 authorised device in image data stored using an authorised device, as will be 

described in furth^ detail below in connection with the various embodiments. The 
identification data is used for ensuring that consumer printing is discounted only for 
images which have been captured by and/or stored on a device 5, 6, or 7 which has 
been authorised by the device provider 1 for use in discounted printing. 

10 

The consumer 2 possesses printing apparatus 9 connectable for communication with 
at least one of the devices S» 6, and 7. The printing apparatus shown in Figure 1 
comprises computer apparatus in the form of a personal computer (PC) 1 0, display 
means in the form of a monitor having a display screen 1 1, a printer device 12, and 
IS conomand inpvt qiparatus in the form of a keyboard 13 and mouse 14, for inputting 
user commands to the PC 1 0. The PC 1 0 is connectable to a communications network 
such as the internet 17 for communication with the other parties 1, 3, 4. The 

Many alternative forms of printing qiparatus will be apparent to the skilled reader. 
20 For exanaple, the printing apparatus may alternatively comprise a printer device 
having computer processing capability and hardware, firmware and/or software 
adapted to provide printing capability fiiom one of the devices 5, 6, 7 direcfly, or 
indirectly via remote storage. Alternatively, the camera device 7 or another camera 
device possessed by the consumer may be adapted to print images directly therefrom. 



25 
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The printing consumables provider 3 takes orders fiom the consumer 2 when required, 
for supplying at least one type of printing consumable 20, for example ink cartridges 
for ink jet printers. ton«a: cartridges for laser printers, ink or toner for refilling such 
cartridges, v^ec or oflier sheet-like printable media or any other product or substance 

5 which is dq)leted during printing activity. The printing consumables provider 3 is 
shown as bemg equipped for electronic commerce (e-conmierce), having for this 
purpose a computerised ordering system includmg computing qiparatus 21 for 
communicating with consumers 2 over a communication network such as the internet 
17. However, it will be parent to flie skilled reader that the printing consumables 

10 provider 3 may alternatively or additionally use anofliermefliod of coinmerce for 

providing the printing consumables. 



Referring now to Figure 2, in a first embodiment removable storage devices in the 
15 form of write-once memory cards 5a, 5b, Sc. authorised by respective card providers 
A, B for use in securely enabling discounted consumer printing, have identification 
data respectively stored thereon in a tamper-resistant fashion during manufectute. 
The identification data represent respective alphanumeric identification signs 31. 32, 
33. The identification agns 31-33 are registered (steps 34. 35. 36) with a registration 
20 service 4a of the discount service provider 4.by the device providers A. B. 

The discounted consumer printing service provider 4 manages a system including 
con^uter apparatus 22 aitanged to communicate with the other parties over a 
communication network, for example the internet 17. The cong)Uter ^paratus 22 
25 comprises recognition ^aiatus in so fer as it is programmed to recognise the 
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identification data originating &om an authorised device 5, 6, 7 for facilitating 
discounted printing by the consumer 2 of digital images stored using the authorised 
device 5, 6, 7. For this reason, the computer apparatus 22 includes a look-up table 
22a for receiving identification data relating to the identification signs 31, 32, 33 of 
5 devices 5, 6, 7 which have been registered. 

The computer apparatus 22 can take any convenient form, and may con^se sq)arate 
and/or geographically distributed interconnected devices. Information for enabling 
the computer apparatus 22 to recognise authentic identification data is obtained &am 
10 the device provider 1 as described below. 

Registration is effected at an appropriate time, for example immediately aflCT 
manufacture or after sale of a card 5a-c to a consmner, preferably over the 
communication network 17. Whilst Figure 2 shows registration and sale effected by a 
15 caid manufacturer 5c, the term '^provider'' should be understood to include, fiar 
example, a device manufecturer, a device seller or a combination of both, and 
registration can be effected by either party by agreement with the discounted printing 
service provider 4. The registered identification signs 31-33 are stored in the look-up 
table 22a in the conq)uter apparatus 22 of the discount printing service provida: 4. 

20 

Figure 2 illustrates a sale (step 37) of an authorised write-once memory card 5c to a 
consumer 2a of memory cards and printing consumables. The device provider 1, by 
prior agreement with the discounted consumer printing service provider 4, is able to 
associate sale of the card 5c with a discount for consimier printing of images c^tured 
25 by an image capture device and stored on the card 5c. The discoimt offered is a 
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proportion of the estimated cost to the consumer 2a of consumer printing of the stored 
images, and may be the full estimated cost The discount enhances liie value 
proposition of the memory card 5c. "Consumer printing" in this context includes 
printing using personal printing apparatus, for exanqjle tiie printing ^aratus 9, as 
5 juxt^sed to a commercial printing service, and may also include printing on 

business premises for use of the printed ou^ut by the consumer for the purposes of 
that business. 

In retum for using the consumer printing service, the card provider 1 agrees to pay the 
10 discount printing service provider 4 a predetermined amount, or a percentage of tiie 
cost, fOT each caid 5c sold, the service provider 4 benefits finder because the 
discount is only reaHsable through the printing consumables provider 3 associated 
with flie ser^dce provider 4. Ctf course, the card provider 1 , consumables provider 3 
and discountprinting service provider 4 may be the same entity or afBliated entities, 
15 in whidi case the value of the discount ^ventp flie consumer 2a is compensated for 
by increased sales of cards and increased demand for printing consumables. 

When the consumer 2a using the memory card 5c in a known type of camera takes a 
picture (step 38). thereby c^turing an image, data relating to the time of capture and 
20 storage is stored at the same time as the image data. Alternatively or additionally, on 
the occurrence of registration of the card 5c with the registration service 4a or the 
purchase (step 37) of the card 5c flom the provider B. data may be stored on the card 
5c by the service 4a or the provider B securely recording the time and nature of the 
event In order to realise the discount for printing, the consumer 2a may be required 
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to print the image within a predetermined time period following the capture or other 
type of event. 



When the consumer wishes to print flie image (step 39) Ihe memory card is connected 
5 to the printing apparatus 9 in known manner, for example by connecting a capture 

device with the card inserted tiherein to ihe printer device 12. directly or via the PC 10, 
or altanatively connecting the card 5c to the printer 12 or PC 10 directly. 

To obtain autihorisation for discounted printing, the printing apparatus 9 
10 communicates via the network 17 with the computer ^aratus 22 to query whether 
the identification sign 33 on the card 5c ^pears in the look-up table of registered 
identification signs (step 40). The computer apparatus 22 may also use the data 
relating to flie time of storage to verify whether flie predetermined permitted time 
period has elq)sed within which a discount will be offered for printing a particular 
15 stored image. Furthermore, before authorising a discount the computer apptaatm 
accesses fiom the printing apparatus 9 information relating, for example, to Ihe type 

of printer device 12 and its printer cartridge type. 

Clearly, for eflBcient operation of the discount printing service Ihe authorised device 
20 should be securely associated with the images which are to be printed at a discount, so 
tiiat users of the system can be confident that identification data originating ftom 
unauthorised sources cannot be impermissibly recognised as identification data 
originating from an authorised device. In Ihe presently described first embodiment, 
one way of fedlitating such security of association is to ensure fliat tiie card 5c is 
25 connected for interrogation tiiereof by the conq)Uter apparatus 22 prior to 
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authorisation of a discount and also that the identification data stored on the card 5c is 
resistant to tainpering and tiius cannot easily be altered on the card 5c or replicated on 
another card. Many apprapAsAB methods for securing the idaitification data will be 
^parent to the skilled reader. 

5 

To make use of the discounted printing service, the consumer 2a and/or the printer 
device 12 is registered with the discount service provider 4. Consumer registration 
can be effected at any convenient time- For example, the consumer 2a may register 
for the service in reqjonse to advertisements and be provided with information 
10 directing him to a seUer of authorised devices, liie card provider B may register the 

consumer's details at point of sale, or registiation may be effected immediately prior 
to the first authorised printing event Consequently, the discounted printing service 
provider 4 opens an account 26 in respect of the consumer 2a and/or printer device 12. 

15 The account 26 may be stored on the coinputer ^aratus 22 and/or the printing 
{^paiatus 9, or may be part stored on each of the computer ^aratus 22 and the 
printing apparatus 9. The account 26 comprises, for example a canq)uter program 
implemoited in firmware, software and/or hardware. 

20 A processing module 9a is provided for collecting and processing data fi)r, and 
communicating with, the account 26. For example, cost, account status and 
authorisation data can be received fioih flie cpnqjuter apparatus 22, authorised device 
identification data, and print event data including printer consumption and the saial 
numbers of printer devices and printer cartridges may be gathered from the printing 

25 spparatus 9, and data relating to discounts provided may be received fi:om the 
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coinputing apparatus 21. The module 9a is ccmvem«itly part ofthe printing apparatus 
9, and in the fist embodiment is provided in the printer device 12. Alternatively, the 
module could be stand alone or provided in the PC 10. The module 9a may be 
implemented in jBrmware, software and/or hardware. 

5 

The service provider 4 may aufliorise discounted printing only if module 9a at Hie 
time of printing sends to the computer apparatus 22 a signal confirming use of a 
printer and/orprintercartridgeofpiedetermined type. This encourages use of 
equipment authorised by the service provider 4,wiuch may for example 

10 to equipment provided by the printing consumables provider 3. 

men ^couiited printing is auflrarised, the conq)Uter iwaratus 
receiptbytheprintingapparatus$auaK>risingdiscountedprinting(stqj41). If 
communication with the computer q)paratus 22 is not maintained during printing, the 
15 printing apparatas can store details of flie printing in the module 9a. for automatically 
tqMiating the account 26 with the discounted amount when communication is re- 
established. ]iifhepresentembodimait.thesignalispassedtothemodule9awhich 
causes tiie prmter device 12 to print 4e or cadi image automatically. Alternatively, 
Ihe module 9a enables printing on a fiirlher tiser command. 

20 

When printing is complete, the printing outcome is reported by the printing apparatus 
9 to the service provider 4. The report confinns the images actiially printed and 
furthermore contains data collected by tiie module 9afor use in estimating tiie actual 
costs of the printing event to the consumer 2. The collected data includes, for 
25 example, tiie amount and type of ink and the quantity and type of printable media. 
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such as paper and overhead transparencies, used in the printing, and usage details of 
any other printing consumable as required. The collected data further includes at least 
one of: tiie type of printer and print cartridge used and a unique identifier for the 
printer 12. The account module 9a is used to automatically store data relevant to 
authorisation and estimation purposes, and to communicate this data to the coiiq)uter 
apparatus 22 when communication is established. Account data can be held in the 
module 9a for presenting account information to the consumer 2a ofOine. 

The data from the report is received, processed and stored in an account 26 by the 
con^uter apparatus 22. Alternatively, tiie date is at least partially processed by the 
module 9a and/or the PG 10 before sending to the compvta: apparatus 22. The 
processing results in an estimation of ttie actual costs incurred by the consumer 2a for 
locaUy printing the discounted images. The precise method of calculation can be 

varied as d^red. Printer amortisation costs are optionally inchided ie the printer 12 
is treated as a consumable for the purposes of the estimation- Estimated costs of 
printing events are stored in the account 26. Following printing 39, the consumer 2a 
may be antomaticaUy informed of the estimated printing costs and the discounted 
amount, and also of the cumulative total discount stored against his account and not 
redeemed. 

The discount may be calculated by the conq)uter apparatus 22 at different discount 
rates, depending on a number of times tiiat a particular image has been printed by tiie 
consumer. This is particularly convenieirt to achieve when unique identification data 
is embedded in each iinage, as described in fiirtho: detail below. 
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Following the printing event, a charge for the discounted amount is automatically 
raised over network 17 with the manufacturer or other device provider 1 and fee 
device provider 1 is billed in an automated feshion for the discount Alternatively, 
where an t^ftont amount is paid to Uie discounted printing service provider 4 for each 
card sale and/or where the discounted printing service provider 4 and printing 
consumables provider 3 are integral or aflBUates. ho foither charge may be necessary, 
mthis comiection, by virtue of Ihe discounted printing service, additional demand 
may be generated for printing consumables to be suppKed by the printing 
consumables provider 3. 



10 



Kffing the device provider 1 automaticaUy and immediately after printing is not 

essential, and many other ways and times of settling the charge from flie service 
provider 4 to Ihe device provider 1 will be apparent to tiie skilled reader. For 

example, the device provider 1 may bebilled only after a consumer 2a is provided 
15 with discounted printiiig consumables. 

When the consumer 2a identifies aneed for replacement printing consumables 20. for 
exan5,le an ink cartridge, he will have an incentive t« direct his purchase request to 
tire printing consumables provider 3 who is offering a discount via the discounted 
20 printing service 4. thus providing additions business to the consumables p 

and differentiating tiie consumables provider's services fiom those of its competitors. 
In one aspect of Ihe embodiment, such requests are only possftle over commerce 
<Aannels. although in oflier aspects otiter sales and distribution chamiels may also be 
provided. 



25 
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When the consumer orders the replacement ink cartridge or other printing consumable 
jfrom the consumables provido: 3, the computing apparatus 21 of the consumables 
provider 3 interrogates the computer apparatus 22 of the discount printing service 4 to 
deteraiine a total discount value presraitly credited to an account associated with the 
5 consumer 2a and/or the printing apparatus 9 ofthe consumer 2a. The printing 
consumables provider 3 is then able to confirm the order and the discount. 

Alternative methods of efifecting authorisation of discounted printing and of reaUsing 
tiie discount wiU be apparent to the skilled man. Some further examples are described 
10 in copending UK Patent Application Number 0125124.8 filed on 19 October 2001 . 

It is advantageous that the printing consumables provider 3 itself provides and 
manages Ihe discount printing service, tiiereby obviating the requirement to deal with 
the third party service provider 4. 

15 

Because discounts are realisable in proportion to the costs incurred and only against 
printing consumables, spurious printing of images which may otherwise be of little 
interest to the consumer, merely to obtain some sort of credit or reward, is 
discouraged. 

20 

hi a modification ofthe first embodiment, the authorised devices 5a-c are rewritable 
removable storage devices in the form of memory cards. 

Referring now to Figure 3, a fiarther modified embodiment is illustrated. The fiirtiier 
25 anbodiment is analogous is many respects to the first embodiment described above. 
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and for economy similar reference signs be used for analogous items and only 
differencesbetweenlheembodimentswillbedescribedindetailbelow. The 

authorised devices according to this ferther embodiment are image c^ture devices in 
the form of electronic digital cameras 7a, 7b, 7c having storage apparatus 8a mtegral 
5 therevdthv^chisnon-removableundernormalconditionsofconsum^ 

camera7cissold1oaconsumer2a(step37)thecamera'sidentificationagn43is 

registered vdlh the registration service 4. and ^ consumer 2a and/or the printing 
apparatus 9 is registered witii the discounted printing service 4. 

.10 Forsecurelyassociatinganauthorisedcamera7c^1himag^captu«dbythe 

consumer 2a and stored on the camera (step 38) and v.hich are to be printed (s^ 
atadiscount,tamper-resistantidenti^gdataielatingtother^^^ 
storedbythemanufecturerBonthecamera7c. Also, prior to au&orisation (step 41) 
of discounted i«inting the camera 7c is comiected for interrogation 1^^^ 
15 computerappar^22toenible1heco*^uterapparatastoconfiim1hat^^ 

a registered authorised device. For this purpose, the camera can be connected in any 
conv^ent mamier to the printing apparatus 9. for example the camera can comxect 
directly to IhePC 10 or printer device 12. or direcfly ^computer apparatus 22 

^ereprintingispossibledirec1iybythecamera7c. For additional security, the 
20 camera 7cremainscomxectedduringdiscountedprinting.Discom^^^ 
printing may result in the discount bang disallowed. 

In a stiU further modified embodiment the camera 7aK: is for use with «^^^^ 

removable (rewritable or write-once) storage ^.paratus and is adaptedto store 
25 identificationdataintamper-res^antforminimagedatawhenhnagesarecaptured 
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by and stored using flie camera 7a-c. The identification data is, for example, 
generated by the camera 7a-c in the form of a steganographic mark such as a 
watemiark, and/or of metadata. The identification data can be fixed for aU images 
captured by tiiie device, spedficaUy generated for each c^tured image, or part fixed 
5 and part specific. Iq this manner, it is not necessary to connect the camera device 7a-c 
to the computer apparatus 22 in order to securely associate the camera 7a-c with 
images captured by the consumer 2a and stored on the camera (step 38) and which are 
to be printed (stq) 39) by tiie consumer at a discount 

10 When it is desired to use a camera 7a-c according to the still fiirther modified 

embodiment with lemovable rewritable storage apparatus, the arrangement shown m 
Figure 4 can be eiiq)loyed for additional surety of recognition of authorised images, 
i.e. images captured and stored using an authorised camera 7a-c. An imag? capture 
device 7 in the form of a camera comprises an image c^ture system 51, a drive 52 

15 for connecting a rewritable storage ^paratus in the form ofa memory card 9 to the 
camera 7, a processor for processing data and internal memory for.storing data. When 
the consumer 2a takes pictures with the camera 7, each image is stored (step 54) to the 
rewritable storage apparatus 9. The camera calculates (step 55) a unique data 
signature for each image stored. The signatures are stored in a table (step 56) in 

20 internal memory. 

When authorisation (step 41, Fig 3) is requested for discounted printing of an image 
stored on the rewritable card 9, a further data signature calculation (step 57) is 
performed, and the results of the further calculation are compared (step 58) with the 
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signatures stored in the table 56. If a matdi is fomid. disonmted printing 
authorised. 

Writiiig of signatures to the table (step 56) is penmtted only for im^^ 

the camera 7, and Ihis camera is rendered tanq>er-resistaiit in Ihisre^^ Toprovide 

fbrlher surety against impermissible authorisation of discounted printing for images 
which have been loaded onto tibe card 9 ftom olher sources, the contents of the 

signatures table are erased (step 59) each time the card is removed from the camera 9 . 
Calcalationstep57andcomparisanstep58aiecamedoutby1hecamera7inFig^ 

4.however,1hesestepscanaltemativelybeperfoimedbyanothcrdevice. For 
example, the steps 57 ai^ 58 may be performed by ti)e con5.uter apparatus 
discountedprintingserviceprovider4. The data signature calculation described mth 
reference to Figure 4 may also be used to provide additi««al security for capture 
devices having non-*anovable storage. 

It ^ be apparent lhat the above^escribed embodiments provide a simple 
mechanism for enablmg a storage device to provide discounted printing of; for 
example. photograpMc images stored digitany therdn Usmg certain asp^ 

embodhnents. a manufecturer of. say, a write-once storage card is able to o^ a - 
a discount.say3(m.onprintingonpersonalprintersofimagesstoredusingth^ 

authorised card. A printing consumables company implementing the discount service 

could arrange for an upfront service from the manufecturer. say $0.5 p«r card, and can 
also benefit ficm any increasedprinting demand, the discount beingmadeavail*^^ 

only for printing usmg specified equipment associated wi& the discount service 
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implementer. The printing consumables company could itself manufacture and sell 
authorised cards. 

According to certain other aspects of the above-described embodiments, the printing 
5 consumables company could also oflFer the discount service to camera providers, 
providing a differentiating feature in that consumers buying the camera fiom that 
provider are offered a discount, say 20%, on consumer printing of pictures captured 
using the camera for a limited or unlimited period foUowing sale. The discount 
service provider benefits &om an upfront payment on the camera, say $5 per camera, 
1 0 and can also benefit &om any increased printing demand, the discount being made 
available only for printing using specified equipment associated with the discount 
sendee provider. The printing consumables company could itself manufacture and/or 
sell authorised cameras. 

15 It wiU be apparent fiom the above fliat in at least some aspects the embodiments 
fiicilitate association of a removable storage medium with a personal discounted 
printing service \^ch enables and/or authorises discounted printing of image data 
stored on the medium, and that in at least some aspects fiie embodiments feciKtate 
associating an image capture device with a personal discounted printing service to 

20 enable and authorise discounted printing of image data stored by the capture device 
either on fixed, ronovable or remote storage. 

The embodiments described above faciUtate discounted, including effectively fi«e, 
printing by a consumer at a time and location which is convenient to him. The 
25 consumer sees a direct correlation between a discount and an amount of discounted 
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content printed on an authorised printer. A device provider 1 can distinguish itself 
fiom or compete more efifectively with competitors, for example by offering a device 
in association vdth discounted printing. 
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CLAIMS 

1 . A system for providing a discount service for consumer printing of digital images 
5 stored using an authorised device, the system comprising recognition apparatus 

operable to recognise identification data originating fix>m the authorised device, so 
as to identify at least one digital image stored using the device. 

2. A system as claimed in claim 1, wherein the authorised device is a removable 
storage device for storing thereon digital images captured by camera apparatus. 

10 3. A system as claimed in claim 2, wherein tibte authorised device is a writeKjnce 

device. 

4. A system as claimed in claim l,wherdntiie authorised device is an unage capture 
device operable to direct captured images, in digital form, into storage apparatus. 

5. A system as claimed in claim 4, wherein the storage apparatus is non-removabte 
15 fiom the image capture device during ncMinal consumer use. 

6. A system as claimed in any one of the preceding claims, wherein the identification 
data is stored on the authorised device in a tamper-resistant form. 

7. A system as claimed in any one ofthe preceding claims, fiuiher comprising 
registration apparatus operable to provide a look-up table containing identification 

20 data of authorised devices which have been registered with the system, for secure 
identification of printing fix)m registered authorised devices. 

8. A system as claimed in claim 4, wherein the storage apparatus is removable from 
the image capture device or remote &om the image capture device. 

9. A system as claimed in claim 8, wherein the image capture device is operable to 
25 compile a table of signatures corresponding to the or each image captured and 
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Stored using the image capture device, for secure idaitification by the image 
capture device of images captured and stored using Ae image capture device. 

10. A system as claimed in any one of claims 2 or 8, whwedn the identification data is 
stored in a tamper-resistant manner in image data representing the or each stored 

S image. 

1 1 . A system as claimed in claim 10, vrtieairan the identification data comprises a 
steganographic mark or metadata generated by the authorised device. 

12. A system as claimed in any one of the preceding claims, operable to enable 
discounting when tibie authorised device is connected fi)r interrogation tiiereof by 

10 the system. 

13. A system as claimed in any one of the preceding claims, qperable to access 

information relating to an occurrence of an event, and to enable discounting whp 
the or each digital image is printed within a predetermined time period after tiie 
evCTt 

15 14. A system as claimed in claim 13, wherdn llie event is any one selected from liie 
following: a capture event; a storage event; a registration of flie authorised device 
with tibe system; and a purchase of tibie authorised device. 

15. A system as claimed in any one of the preceding claims operable to enable 

discounting at a first predetermined rate for initial consumer printing of flie or 
20 each digital ima^ and to enable discounting for further consumer printing of the 
or each digital image at at least one fiirther predetermined rate, the or each furttier 
rate varying from the first rate. 

16. A system as claimed in any one of the preceding claims, comprising estimating 
apparatus operable to estimate costs incurred by a consumer for printing tiie or 

25 each identified distal image. 
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17. A system as claimed in claim 16, oporable to store the estimated costs 
automatically and electronically in an account associated with a consumer and/or 
at least one printing q[iparatus of the consumer. 

18. A system as claimed in claim 16 or 17, ad^ted to base the estimated costs at least 
partly on informatibn accessed from a printing apparatus of the consume. 

19. A Systran as claimed in any one of claims 16 to 18, adapted to automatically 
inform a consmnar of an estimated value of the printing costs incurred by Ihe 
consumer for printing the or each digital image and/or of an amount of discount 
allowed. 

20. A system as claimed in any one of the preceding claims, adspted to gather data, 
prior to au:aiorising discounted consumer printing, about a printing apparatus 
presently connected forprinting the or each distal image and/or an ink cartridge 
used in the printing apparatus. 

21. A system as claimed in any one of the preceding claims, operable to provide 
information to a printing consumables provider regarding a total discount value 
presently credited to an account associated with the consumer and/or a printing 
apparatus of the consumer. 

22. A system as claimed any one offbc preceding claims, operable to bill a d&vice 
provider, so as to pass on to the device provider at least some costs associated 
with the consumer printing of the or each image. 

23. A method of providing a discount service for consumer printing of digital images, 
comprising using identification data originating from a device that is authorised by 
a provider of the device for raabling discounted consumer printing, so as to 
identify at least one digital image stored using the device. 
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24. A method as claimed in claim 23, wherein the authorised device is a write-once 
roDiovable storage device for storing thereon digital images c^tured by camera 
apparatus. 

25. A method as claimed in claim 23, wherein the authorised device is an image 

5 c^ture device op^iable to direct captured images, in digital form, into storage 

apparatus. 

26. A method as claimed in claim 25, comprising compiling a: table of the signatures, 
for secure identification by the image capture device of images captured and 

^ stored using the image capture device. 
10 27. A system as claimed in claim 23, wherein the identification data is stored in a 
tamper-resistant manner in image data representing the or each stored image. 

28 . A system as claimed in any one of claims 23 to 27, wherein discounting is enabled 
when the autibiorised device is coimected for interrogation th@»o£ 

29. A method as claimed in any one of claims 23 to 28, furtber comprising 
15 a) requiring the authorised device to be revered; and 

b) storing identification data of registered authorised devices, for secure 
identification of printing fix>m registered authorised devices. 

30. A method as claimed in any one of claims 23 to 29, wherein discounting is 
enabled when the or each digital image is printed within a predetermined time 

20 period after an occurrence of a capture, storage, registration or ptorchase event. 

31. A method as claimed in any one of claims 23 to 30, comprising estimating costs 
incurred by a consumer for printing the or each identified digital image. 

32. A method as claimed in claim 31, wherein the estimated costs are stored 
automatically and electronically in an account associated with a consumer and/or 

25 at least one printing apparatus of the consumer. 
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33. A method as claimed in claim 31 or 32, wherein the estimated costs are at least 
partly based on information accessed from a printing apparatus of the consumer. 

34. A method as claimed in claim 33, Wherein the accessed information relates to at 
least one selected from the following: an amount of ink used to print the or each 
digital image; a quantity of paper or similar media used to print the digital image 
on; and amortisation costs for the printing apparatus. 

35. Amethod as claimed in any one of claims 31 to 34, comprising automatically 
informing a consumer of an estimated value of the printing costs incurred by the 
consumer for printing flie or each digital image and/or an amount of discomt 
allowed. 

36. A method as clauned in any one of claims 31 to 35, comprising providing printing 
consumables at a discount substantially proportional to the estimated printing 
costs. 

37. A method as claimed in any one of claims 23 to 36, wherein the discount is 
realised when a consumer ord^ a replacement printing consumable from a 

printing consumables provider. 

38. A method as claimed in any one of claims 23 to 37, comprising providing 
information to a printing consumables provider regarding a total discount value 
presently credited to an accoxmt associated with the consumer and/or a printing 
£q[)paratus of the consume. 

39. A method as claimed in any one of claims 23 to 38, comprising gathering data, 
prior to authorising discounted consumer printing, about a printing apparatus 
presently connected for printing tiie or each digital image and/or an ink cartridge 
used in the printing apparatus. 
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40. A method as claimed in any one of claims 23 to 39, comprising billing a device 
provider for the consmner printing of the or each image. 

41 . A method as claimed in claim 40, wherein the device provider is billed after the 
consmner is provided with discounted printing consumables. 

5 42. A me&od as claimed in claim 40, wherdn the device provider is billed 
automatically following estimating of the printing costs. 

43. A method as claimed in any one of claims 40 to 42, wherein the device provide is 
a manu&cturer of removable storage devices and/or image capture devices. 

44. A method of discounting printing consumables with the aid of a removable 

10 storage medium or image capture device operable to enable discounted printing by 
a consumer of digital images stored or captured thereon, the method comprising: 

a) identifying printing by the consumer of at least one of said digital images; and 

b) providing a printing consumable to the consumer at a discount 

45. A method wherein a discounted consume printing service provider provides a 
1 5 discount printing service for consumers of digital images stored using an 

authorised device, Ihe service including the provision of information enabling a 
printing consumables provider to provide to respective said consumers printing 
consumables at a discount related to an estimated cost of printing by the respective 
consumers, for thereby encouraging the consumers to print the digital images. 

20 46. A method wherein a printing consumables provider provides for a provider of 
removable storage devices and/or image capture devices a discount printing 
service in which tiie printing consumables provider provides printing consumables 
to consumers thereof at a discount related to estimated costs of printing by the 
respective consume of digital images stored using respective said devices, 

25 whereby the consiuners are encouraged to print Hxe digital images. 
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47. A capture device or removable storage device for use in storing digital images, 
operable to provide identification data for use in a s^^tem as claimed in any one of 
claims 1 to 22or a method as claimed in any one of claims 23 to 46. 

48. A capture device or removable storage device as claimed in claim 47, having 
5 tamper-resistant identification data stored thereon for identi^dng the device. 

49. An image capture device for storing captured images on removable storage, the 
unage c^ture device being operable to generate tamper-resistant identifying 
information for storing on the removable storage as an integral part of the or each 
stored image, for use in a system as claimed in anyone of claims 1 to 22 or a 

10 method as claimed in any one ofclaims 23 to 46. 

50. An image capture device for use with removable storage, the capture device being 
operable to process and store respective data signatures of digital linages captu^ 
thereby, for use in a system as claimed in any one of claims 1 to 22 or a method as 
claimed in any one of claims 23 to 46, for identifying digital images captured and 

IS stored using the device. 

51. An image capture device as claimed in claim 50, adapted to automatically erase 
data signatures stored by the capture device in the event the removable storage is 
removed fix)m the capture device. 

52. Printing ^qpparatus operable to detect identification data originating from an 

20 authorised device, for use in a system as claimed in any one ofclaims 1 to 22 or a 
method as clainied in any one of claims 23 to 46. 

53. Means for discounting printing by a consumer of digital images, comprising 
means for using identification data, originating fix)m a device that is authorised by 
a provider of the device for enabling discounted consumer printing, so as to 

25 identify at least one digital image stored using the device. 
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54. A method comprising providing a rranovable storage device in association with a 
discounted consumer printing service, whereby the consumer is able to obtain a 
discount for printing digital images which are captured by aa image capture 
device onto the storage device. 

55. A method comprising providing an unage capture device in association with a 
discounted consumer printing service, whereby the consumer is able to obtain a 
discount for pinting digital images which are captured by the image capture 
device onto storage apparatus connected with the device. 

56. A method as claimed in claim 53 or 54, wherein the discount is realised by 
providing the consumer with discounted printing consumables. 

57. A method as claimed in any one of claims 54 to 56, wherdn the discount is 
substantially proportional to, and less than or substantially equal to, estimated 
costs to the consumer for the printing of the digital images. 
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